OBJECTIVES: Reflective writing has emerged as a solution to declining empathy during clinical training. However, the role for reflective writing has not been studied in a surgical setting. The aim of this proof-of-concept study was to assess receptivity to a reflective-writing intervention among thirdyear medical students on their surgical clerkship.
INTRODUCTION
Does surgery have an empathy problem? The answer, at least relative to other medical specialties, seems to be yes. Surgeons rank lowest on measures of empathy 1 and communication. 2 Furthermore, surgery attracts the least empathetic medical students to the field. 3 There may be good reasons for the discrepancy: surgeons spend more time in hospitals, deal with higher acuity of illness, and are not able to spend as much time in clinic, forming relationships with patients compared with other specialties. There also may be a perception that empathy is neither required for a surgical trainee nor valued as an important trait and therefore is not modeled by faculty members. Nonetheless, a lack of empathy is unequivocally problematic for patient care. Lower empathy scores are associated decreased patient satisfaction, 4 increased provider burnout, 5 and worse patient outcomes.
Reflective writing, defined here as "writing with the goal of finding significance in personal experience," has emerged as an intervention for preventing empathy decline among medical trainees. 8 Reflective-writing exercises have been studied in various forms, including personal-incident reports, 9 journal writing, 10 or essay assignments. 8 The rationale for incorporating reflective writing into medical training is that reflective writing may help trainees consider patient perspectives by dissecting individual patient encounters. Indeed, a meta-analysis of 8 studies supports this finding a uniform increase in empathy among students after participation in a reflective-writing intervention. 11 Despite the relative consensus in the utility of reflective writing in fostering empathy, little work has been done examining the role for such interventions in a surgical setting. Given the high attrition of empathy during the clinical year among presurgical trainees in medical school, we propose a novel writing workshop for medical students on their surgical clerkship. In this proof-of-concept study, the student response to this intervention and changes in student perception of surgery were examined over a 9-month period among 80 medical students.
METHODS

Study Participants
Participation was solicited by email among medical students on their surgical clerkship at the Yale School of Medicine (New Haven, CT) in a 9-month period (80 medical students in total). The study was granted institutional exemption under code 45 CFR 46.101(b)(1): research investigating an educational practice in an educational setting.
Workshop Administration
The intervention was a 1-hour, peer-led, and real-time reflective-writing workshop. Author, G.L. (a medical student at the time of data collection) led all workshops. The workshop was held during the surgical clerkship's protected didactic time in the last 3 weeks of the 12-week long clerkship, to allow students to gather sufficient clinical experience upon which to reflect and represent a new addition to the Yale School of Medicine didactic curriculum. All students in their surgical clerkship were required to attend this workshop. Approximately, 25 students were seated at a conference table, and no attending faculty were present. The contents of the workshop are depicted in detail in Table 1 . Briefly, the workshop began with an introduction from the workshop facilitator. This introduction consisted of an explanation of the workshop and its rationale, as well as 3 rules for establishing a "safe space" for reflection: (1) a confidentiality pledge, (2) a commitment to active listening to peers, and (3) a commitment to refrain from judging peers' writing as "good" or "bad." This introduction was followed by 3 phases of writing. Each phase called upon more detailed reflection from events that occurred more remotely in time. Thus, the first phase consisted of short-form (e.g., a few words or a sentence only) recollection of events from the day of the workshop. By contrast, the last phase consisted of a long-form (e.g., several paragraphs) recollection of a patient encounter anytime since the beginning of the clerkship (up to 2 mo prior). The rationale for this phasic format was to improve recall of repressed or forgotten experiences as well as decrease intimidation among those without writing experience. Additionally, students were given time to share writing at several junctures during the workshop. Finally, all writing was strictly timed to ensure that the workshop did not exceed the allotted 1 hour.
Survey Administration
To assess degree of change, student response was assessed in a preintervention and postintervention study design. Students were invited to participate in a survey 4 weeks before participation in the workshop (Table 2) , by email. The survey consisted of a series of statements with which subjects rated their agreement on a 5-point Likert scale. The responses were collected using the Web-based client Qualtrics (Qualtrics, Inc., Provo, UT). The survey statements inventoried a number of domains including reflection, empathy, writing, and communication. Also, the level of desire for reflective writing was assessed. Immediately following the workshop, a second postintervention survey was circulated. The followup survey contained the same Likert statements, but also included 3 free-form responses.
Qualitative Analysis
An iterative consensus process was used to analyze free-form responses. A total of 2 reviewers (G.L. and O.J.) independently coded responses to form a set of themes. After independent coding, both reviewers met and arrived at a final set of themes. An additional rating was performed for 1 of the 3 free-form questions: "Did this workshop change your perception of the surgical clerkship? If it did not, please write 'it did not'." For this question, reviewers independently rated comments as positive change in perception, negative, or no change. For example, a comment about how the workshop humanized the perception of the surgical profession would be rated as positive change in perception, whereas a comment about how the workshop reminded them of the poor bedside manner of surgeons would be rated as negative. In the case of disagreement of ratings between the reviewers, the response was placed in the more negative category.
Statistical Analysis
Considerable debate exists as to the appropriateness of using parametric tests on ordinal variables such as Likert responses. 12 However, the only study, to our knowledge, that calculates the alpha and beta error of parametric tests on ordinal variables finds lower rates of error in both categories as compared with their nonparametric equivalents in simulated datasets. 13 For this reason, in this study, parametric tests were employed. Statistical tests were performed in the SPSS statistical package (IBM, Armonk, NY). Paired t-test statistics were calculated to assess differences among Likert responses before and after intervention and Pearson correlation to determine the relationship between Likert responses to individual statements. The cutoff for significance was p o 0.05. Divergent stacked bar charts to display raw Likert-response data were generated in R (Free Software Foundation, Boston, MA) using the "HH" statistics package. Scatter plot were generated in SPSS (IBM, Armonk, NY). All other graphs were generated in Numbers (Apple Inc., Cupterino, CA).
RESULTS
Participation was solicited from 80 medical students. Preintervention surveys were completed by 44 students. Of these 44 students, 25 students successfully completed the postintervention surveys as well (31% total response rate). Data collected from these 25 students were used for analysis. A student who completed both surveys omitted responses to 4 questions in the postintervention survey. This subject's completed responses were used for analysis.
Desire for Reflective Writing Increased After Workshop Intervention
To assess whether students found the workshop worthwhile, students were surveyed on the following statements:
(1) I would like more opportunities for reflective writing. (2) I would welcome a required writing workshop during didactic time in the third year.
Increased scores on both questions were assumed to indicate that students found the workshop worthwhile.
By contrast, a decreased score on both questions was taken to indicate that students did not find the workshop worthwhile. Responses from 24 subjects were analyzed. Before intervention, 32% of subjects agreed with statement 1 and 16% of subjects agreed with statement 2. After intervention, the proportion of subjects agreeing with both statement 1 and statement 2 increased to 64% and 40%, respectively. Overall, this increase in agreement after intervention was significant for responses to both statements (p ¼ 0.0003 and p ¼ 0.001; Fig. 1 (1 and 2) ).
Self-Reported Empathy Decreased After Participation in the Workshop
Given the previously reported positive relationship between reflective writing and empathy, 11 the effect of this writing workshop on empathy was also determined. Given constraints, validated empathy inventories such as the Jefferson Scale of Empathy 14 could not be employed. Instead, empathy was assessed by self-report by measuring agreement with the following statement:
I consider myself to be an empathetic person.
Overall, 100% of subjects agreed with the statement before intervention, with 56% of those endorsing strong agreement. After intervention, the proportion of students reporting strong agreement decreased (32%), and the proportion of students reporting neutrality toward the statement (which was not present in the initial sample) increased to from 0%-8%. Overall, there was a significant decrease in agreement (p ¼ 0.0003) suggesting that students perceived themselves as less empathetic after the writing workshop ( Fig. 1 (3) .
Valuing Reflection Was Correlated With Desire for Reflective Writing
The desire to engage in reflective writing varied considerably before participation in the writing workshop ( Fig. 1 (1 and  2) ). We sought to explain this variation by assessing correlation with other subject variables such as writing habits, reflective attitudes, and communication behaviors. An inventory of Likert statements was collected targeting each of the above domains (reflection, communication, and writing; Fig. 2 ). Using Pearson correlation, the associations between this inventory and the statement, "I would welcome a required writing workshop during didactic time in the third year" were examined. Subjects who agreed with the statement "I think reflection is one of the most important aspects of medical training" tended to be more receptive to reflective writing (R ¼ 0.468; p ¼ 0.018; Fig. 3 ). Interestingly, other measures assessing writing and communication habits were not significantly correlated with desire for reflective writing ( Table 3 ).
The Workshop Improved the Perception of the Surgical Clerkship for Some Students
As a part of the postintervention survey, subjects submitted free-form feedback, consisting of responses to 2 questions (Table 2) :
(1) What did you learn from this workshop? (2) Have your perceptions of the surgical clerkship changed after participation in this workshop?
Responses from 24 participants (1 subject omitted answers to all free-form questions) were analyzed for emerging themes. The results of this analysis are depicted in Table 4 . Most subjects reported finding "new significance in experiences" (n ¼ 14). Often, this recasting of experiences yielded some insight into their own character, for example: I tend to lose sight of myself when inundated with new and stressful experiences. I am someone who carries guilt for a long time.
Other themes that emerged included feeling more connected with peers and enjoyment, often unexpectedly, of self-reflection.
In response to the question of whether the workshop changed the perception of the surgical clerkship, the largest group reported no change in perception (43%, Fig. 4 ). However, a considerable minority (39%) of students reported a more positive perception following the workshop. This positive response was reducible to 4 categories: the workshop 1 humanized the clerkship, 2 the workshop gave new perspective, 3 the workshop was more positive than anticipated, or 4 the workshop reminded students of their personal accomplishments. The remaining students (17%) who reported more negative perceptions of surgery after the workshop wrote that the workshop reminded them of experiences that reinforced negative stereotypes about the surgical specialty.
DISCUSSION
Reflective writing has emerged as a tool to foster empathy and insight in medical trainees. 8, 15 However, there have been no formal studies, to our knowledge, examining the role for reflective writing in a surgical setting. In this proof-of-concept study, we analyzed medical student response to a novel reflective-writing workshop during the surgical clerkship. The results of this study indicate that the workshop was generally well-received by students. Specifically, student desire for reflective writing and student receptivity to a required writing workshop increased significantly after participation. Furthermore, most students (88%) surveyed report having had some insight as a result of this workshop.
In addition to having been well received by students, the workshop may also have improved student perception of the surgical profession. After participation in the workshop, a proportion of students (39%) reported a more positive perception of surgery, including that the workshop helped to humanize the surgeons with whom they had worked, as well as reminded them of their own accomplishments. This finding raises the possibility that this workshop may assist in bolstering recruitment to surgical specialties. For example, surgical culture is often perceived, correctly or otherwise, as malignant. In a survey of medical students, most graduating seniors found surgeons to be pessimistic and cynical. 16 Another report found that students often feel alienated by surgical personalities. 17 These negative perceptions are problematic for recruitment to the surgical specialty, especially given that personality fit is the most important factor for students when deciding on their specialty. 18 Participation in this writing workshop may help improve perceived personality fit among students valuing reflection, as reflected in this student comment:
[This workshop] illustrated that there is room for personal reflection even in surgery, a clerkship where there isn't much encouragement to speak about emotions. A limitation of our study was the high attrition rate. A proportion of 44% of those who completed the first survey did not complete the second, raising the possibility of a sampling bias in our data. In particular, it is plausible that only the students who enjoyed the workshop completed both the surveys, artificially inflating the positive response that was observed. However, if this scenario were true, one would expect student attitudes toward reflective writing to skew positive in the postintervention survey, which they did not. In fact, in the postintervention survey, student agreement with the statement "I would welcome a required reflective writing workshop" (Figs. 1 and 2 ) was nearly normally distributed. Although selection bias is nevertheless a theoretical possibility, we do not believe it significantly affected our conclusions.
Overall, 2 secondary findings merit further discussion. The first finding is that students were, at baseline, not receptive to reflective writing. Before participation in the workshop, only 16% of respondents agreed with the statement "I would welcome a required writing workshop" (Figs. 1 and 2 ). This negative attitude among medical students toward reflective writing is well documented, [19] [20] [21] with various explanations for why medical students resist reflective writing having been put forward. 21 The most plausible explanations include (1) reflection's perceived lack of importance relative to hard skills (e.g., clinical reasoning and procedural skills) and (2) the sentiment that teaching reflection is patronizing, as most medical students feel that they are already competent in this arena. In this study, we find evidence to support the first explanation. Specifically, before intervention, students who were unreceptive to reflective writing also tended to disagree that reflection was an important value in medical training. Further investigation into the reasons for reflection's perceived lack of importance may be helpful for improving medical student engagement in a reflective-writing skills' curriculum.
The second finding is that self-reported empathy decreased after participation in the workshop. This finding contradicts the literature, which finds that empathy increases after reflective writing interventions.
11 A reason for the discrepancy lies in the differing outcome measures. In our study, we measured student subjective self-perception (students reported how much they agreed with the statement "I consider myself to be an empathetic person"). By contrast, studies that use formal empathy scales, such as the 20-point Jefferson Scale of Empathy, attempt to measure a student's objective level of empathy by probing the student's beliefs and values (e.g., gauging student belief in the importance of emotions in the patient encounter and comfort with perspective taking). 22 Follow-up studies examining the effect of this writing workshop on a formal (i.e., objective) empathy inventory would be worthwhile, as it is the formal empathy score, which has been correlated with improved patient outcomes. 6, 7 Nonetheless, why subjective self-perception of empathy deflates after participation in the workshop remains an interesting question. A possibility is that after having observed peers reflect on their empathetic interactions with patients, students rate their own empathy lower. This deflation of self-perception may not necessarily be detrimental. For one, a deflated selfperception may challenge students to improve their behaviors and habits.
Given that this was a proof-of-concept study, further investigations would be necessary to validate this intervention. As mentioned above, it would be worthwhile to investigate the effects of this workshop on a formal empathy inventory, as well as closer dissection of those students in particular resistant to the idea of reflection: is it because they feel that they are already competent in this arena or is it because they do not value reflection as compared with other domains? In addition to these studies, further investigation into the differential effect on presurgical vs. nonpresurgical trainees would be valuable. As this workshop is intended primarily as prophylaxis against empathy attrition in presurgical trainees, it is important to establish that presurgical trainees, in particular, see benefits.
Given the promising results of this study, this workshop has become a permanent session in the Yale School of Medicine's surgical clerkship didactic curriculum. Now in its second year, there is a cadre of student facilitators who are able to facilitate such workshops, with the hopes of continuing these sessions as long as students continue to benefit from them.
CONCLUSION
In summary, this reflective-writing workshop improves attitudes toward reflective writing and the surgical profession. These findings suggest that this workshop may bolster student insight and recruitment to surgical specialties. Larger studies that examine objective measures of empathy may help to determine whether empathy is improved after participation in this workshop.
